Introduction
============

Ewing sarcoma/primitive neuroectodermal tumors (ES/PNET), as a malignant neoplasm, originate from neuroectoderm and neural crest cells and have been broadly reported to arise from the soft tissue and bones.[@b1-ott-11-6839],[@b2-ott-11-6839] Exceptionally rare, this kind of tumor presents as a primary malignant lesion of the kidney.[@b3-ott-11-6839] Since first described in 1975, only a small case series of primary renal ES/PNET have been reported worldwide, with a summary of 116 cases diagnosed at a median age of 27--28 years old in a meta-analysis.[@b4-ott-11-6839],[@b5-ott-11-6839] Primary ES/PNET of the kidney in a pregnant woman is extremely rare with only one female reported recently, and no description of an elderly pregnant woman has been reported yet.[@b6-ott-11-6839] Herein, we present a case report of primary renal ES/PNET in an elderly pregnant woman who underwent robot-assisted laparoscopic nephrectomy and the immunohistochemical staining and fluorescence in situ hybridization (FISH) of the nephrectomy specimen.

Case presentation
=================

A 40-year-old woman presented with continuous hematuria and discomfort in her right lumbar for 5 months. Previous medical history indicated that the complaint of right-side lumbago occurred at approximately 6 months of pregnancy, and the symptom of hematuria began 7 months after pregnancy. Taking her pregnancy into account, no additional imaging examination was carried out except an abdominal B-ultrasound scan, which revealed a palpable mass in the right lumbar region. A blood routine examination showed a mild anemia. Accordingly, urine detection described the presence of red blood cells (RBCs) as well as positive occult blood in the urine. Considering the pregnancy, she was required only to control relevant symptoms and check regularly with followups to monitor the course of the disease, until childbirth. During the pregnancy period, the volume of renal mass grew rapidly, from 26×21 mm to 47×39 mm in just 2 months. We could speculate that this kind of rare tumor might be related to hormonal changes associated with pregnancy.

The patient gave birth to a healthy baby when it was due. After delivery, abdominal CT was performed and revealed a right renal enhancing mass about 5 cm in length, accompanied by the parenchyma invasion and pelvis expansion of the right kidney ([Figure 1](#f1-ott-11-6839){ref-type="fig"}). Fortunately, there was no obviously abnormal density of the bilateral adrenal and left renal parenchyma. The morphology, size and density of liver, gallbladder, pancreas and spleen were found to have no obvious abnormalities. Subsequently, we performed robot-assisted laparoscopic nephrectomy for the patient and removed the entire right kidney successfully ([Figure 2A--B](#f2-ott-11-6839){ref-type="fig"}).

Microscopically, histologic analysis of hematoxylin and eosin (H&E) staining revealed that the tumors were composed of a monotonous population of small round cells. Extensive necrosis was also observed in histologic sections ([Figure 3A--B](#f3-ott-11-6839){ref-type="fig"}). For further confirmation, immunohistochemical staining showed positive expression for CD99, SYN, FLI1 and 30% positive staining for Ki67 ([Figure 3C--F](#f3-ott-11-6839){ref-type="fig"}). FISH analysis demonstrated more than 10% of cells were positive, indicating EWSR1 gene rearrangement ([Figure 4](#f4-ott-11-6839){ref-type="fig"}).

After surgery, the patient was given continuous anti- inflammatory and symptomatic treatments until gradually recovering. Moreover, no obvious complications occurred during the postoperative course of the patient who then received periodic reexaminations. Until now, no related recurrence or progression was found and the patient is still alive. Written informed consent was obtained from the patient for the publication of this case report and any accompanying images published.

Discussion and review of the literature
=======================================

Accounting for 10% of all sarcomas, ES/PNET belongs to a monomorphic small round cell tumor originating from neural crest.[@b7-ott-11-6839] Primary renal ES/PNET as a member of the ES/PNET family is a rare entity, which was first discovered in 1975.[@b4-ott-11-6839] Reports of pregnant women with ES/PNET of the kidney are extremely unusual, and only a single case has been defined worldwide.[@b6-ott-11-6839] Considering its aggressive progression and dire survival rate, distinguishing an ES/PNET from another renal mass is essential for an accurate diagnosis as well as therapeutic strategies. The majority of differential diagnoses for the small round cell neoplasms includes the following types: Wilms' tumor, neuroblastoma, lymphoma, ES and PNET.[@b8-ott-11-6839]

Diagnosis of renal ES/PNET has predominantly relied on the histopathology and immunohistochemistry analysis of resected specimens. For immunohistochemistry examination, the tumor cells of ES/PNET are typically positive for CD99 and FLI-1 in more than 90% of cases. However, CD99 has been found to be primarily nonspecific in confirming its diagnosis, thus other typical biomarkers including SYN, FLI1 and Ki67 ought to be detected.[@b9-ott-11-6839],[@b10-ott-11-6839]

We have described a case report of primary ES/PNET of the kidney in an elderly pregnant woman, which was diagnosed by immunohistochemistry and FISH testing of the resected specimen. The patient was pregnant at an age of 39, during which period the renal mass was discovered and grew rapidly. Concerning the pregnancy, this woman determined to receive treatment after delivery. Subsequently, she was referred to our department, with the chief complaint of gross hematuria. We performed robot-assisted laparoscopic radical nephrectomy and after surgery, immunohistochemical and FISH analysis of the tumor tissues confirmed the diagnosis of ES/PNET.

Previous studies have revealed that primary renal ES/PNET displayed more aggressive behavior than that of other sites.[@b11-ott-11-6839] Nearly 20%--50% of patients were diagnosed with distant metastases, most commonly to regional lymph nodes as well as the lung, bone and liver.[@b12-ott-11-6839] In addition, the 5-year overall survival remains low and fewer patients survive longer than 5 year after diagnosis.[@b13-ott-11-6839] In this case, even though the patient delayed treatment until after childbirth, no distant metastases of other organs were found at diagnosis. Therefore, timely surgical therapy is essential for the inhibition of tumor recurrence. Generally, renal ES/PNET with metastases to other sites could significantly decrease the patients' overall survival in comparison with localized lesions.[@b14-ott-11-6839] Meanwhile, an advanced robot-assisted technique was applied to the whole surgical procedure, which alleviated the patient's distress to some extent, as well as greatly accelerated the recovery process.

Conclusion
==========

In this case, we reported a rare renal ES/PNET in a pregnant woman treated with robot-assisted laparoscopic nephrectomy, pathological analysis, immunohistochemical and FISH testing of the tumorous specimen. Because of the rarity and malignancy of this tumor, it is essential to obtain an early-stage confirmation and begin with timely surgical treatment.
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![Abdominal computed tomography revealing a right renal enhancing mass about 5 cm in length, accompanied by the parenchyma invasion and pelvis expansion of the right kidney.\
**Notes:** (**A**) Cross section and (**B**) coronal plane.](ott-11-6839Fig1){#f1-ott-11-6839}

![(**A** and **B**) Removing the entire right kidney under robot-assisted laparoscopic nephrectomy.](ott-11-6839Fig2){#f2-ott-11-6839}

![Pathological features of the surgical specimen.\
**Notes:** (**A** and **B**) Microscopic view of the tumor of the right kidney with H&E staining, revealing that tumors were composed of a monotonous population of small round cells. Immunohistochemical staining was positive for (**C**) CD99, (**D**) SYN, (**E**) FLI1 and (**F**) Ki67. Magnification details: (**A**) 40×; (**B**) 200×; (**C**) 100×; (**D**) 100×; (**E**) 200×; (**F**)100×.](ott-11-6839Fig3){#f3-ott-11-6839}

![Fluorescence in situ hybridization testing demonstrated that more than 10% of cells were positive indicating EWSR1 gene rearrangement.](ott-11-6839Fig4){#f4-ott-11-6839}
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